During somitogenesis, a set of genes, mainly coding for Notch pathway components, shows oscillating expression in the presomitic mesoderm (PSM) at the tail end of the embryo, behaving as a segmentation ''clock", which leaves its trace in the periodic spatial pattern of formed somites. The clock core components in zebrafish are proposed to be a pair of Notch target genes, her1 and Measurements of several key parameters of the system have supported the model quantitatively and qualitatively. But important features remain to be analysed, including the nature of the transcriptional time delays, the functional dependence of the rate of initiation of her1/7 transcription on the concentrations of Her1, Her7 and NotchICD proteins, the cross-regulatory interactions between the oscillatory her genes, the sources of noise in the gene-expression oscillator, and the mechanism that keeps the clock going for the appropriate number of cycles. We will present our efforts to tackle some of these questions quantitatively. We are attempting to identify direct target genes and coregulatory proteins of SIM1, of which none are yet identified. We have generated a range of brain-and kidney-derived mammalian cell lines in which we are able to control SIM1 protein levels via doxycycline-inducible protein expression, or shRNA-mediated knockdown. These lines are being analysed by microarray to identify genes which respond to temporal changes in SIM1 expression.
We also seek to identify SIM1-interacting proteins via purification of SIM1 protein complexes from mammalian cells, followed by mass spectrometry. Results obtained using these experimental approaches will be compared to those from similar experiments designed to elucidate SIM2 function, and may therefore provide insight into the critical gene expression programs SIM1 is effecting throughout development, as well as the means by which this transcription factor achieves target gene specificity in the broader context of the bHLH/PAS protein family. The gene expression data generated are directly comparable to comprehensive Wnt pathway data already gathered by this group in the mouse (Summerhurst et al., 2008) . The data sets are being cross-compared and used as a test case in which to explore how data across the two model systems can be integrated and compared. Such comparison will be used to extrapolate biological principles across species and identify species-specific differences, which may be evolutionarily and/or functionally important. 
